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mortality all over the world. However, currently there are no published studies to
assess the knowledge of HPV and cervical cancer at the country level. This study
aimed to assess the awareness about HPV, the knowledge of HPV as a cause of
cervical cancer, and the awareness of HPV vaccination among Kazakhstani women
visiting gynecological clinics in five different parts of the country and to identify the
factors associated with the awareness of HPV and HPV vaccine, and knowledge of
HPV as a major cause of cervical cancer.This was a cross-sectional survey-based
study with 2,281 participants among women attending gynecological clinics aged
between 18-70 years who were administered paper-based questionnaires. Data
analysis included descriptive statistics consisting of mean values, standard deviations,
and frequencies, where applicable. Differences in categorical variables between
groups were analyzed using Chi-square test with a significance value of <0.005. Crude
odds' ratio (OR) and adjusted odds ratio (AOR) with 95% corresponding confidence
intervals were calculated in regression analysis using univariate and multivariable
logistic regression models. The mean age of participants was 36.33±10.09 years. More
than half (53.43%) of the participants had been screened for cervical cancer. Among
those who were aware of HPV, 46.36% knew that HPV causes cervical cancer and
51.53% were aware of HPV vaccine. The key factors related to outcome variables
were age, ethnicity, education, family, number of deliveries, and menarche. From a
subgroup analysis, results from HPV test and Pap smear test were factors related to
dependent variables such as awareness of HPV and awareness of HPV vaccination.
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Abstract 23 

Cervical cancer remains one of the top causes of cancer-related morbidity and mortality 24 

all over the world. However, currently there are no published studies to assess the knowledge of 25 

HPV and cervical cancer at the country level. This study aimed to assess the awareness about 26 

HPV, the knowledge of HPV as a cause of cervical cancer, and the awareness of HPV 27 

vaccination among Kazakhstani women visiting gynecological clinics in five different parts of 28 

the country and to identify the factors associated with the awareness of HPV and HPV vaccine, 29 

and knowledge of HPV as a major cause of cervical cancer. 30 

This was a cross-sectional survey-based study with 2,281 participants among women 31 

attending gynecological clinics aged between 18-70 years who were administered paper-based 32 

questionnaires. Data analysis included descriptive statistics consisting of mean values, standard 33 

deviations, and frequencies, where applicable. Differences in categorical variables between 34 

groups were analyzed using Chi-square test with a significance value of <0.005. Crude odds' ratio 35 

(OR) and adjusted odds ratio (AOR) with 95% corresponding confidence intervals were 36 

calculated in regression analysis using univariate and multivariable logistic regression models.  37 

The mean age of participants was 36.33±10.09 years. More than half (53.43%) of the 38 

participants had been screened for cervical cancer. Among those who were aware of HPV, 39 

46.36% knew that HPV causes cervical cancer and 51.53% were aware of HPV vaccine. The key 40 

factors related to outcome variables were age, ethnicity, education, family, number of deliveries, 41 

and menarche. From a subgroup analysis, results from HPV test and Pap smear test were factors 42 

related to dependent variables such as awareness of HPV and awareness of HPV vaccination.  43 

 44 

 45 
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Introduction 46 

Human papillomavirus (HPV) is one of the most common sexually transmitted infections 47 

in the world [1]. There is an estimate that 80% of people will acquire HPV in their lifetime [2] . 48 

The prevalence of HPV was reported to vary from 7 to 14% in the general population [3]. Out of 49 

numerous types, HPV 16 and HPV 18 are causally associated with 70% of cervical cancer cases 50 

and precancerous cervical lesions [1].  51 

Cervical cancer is the fourth most common cancer among women worldwide [4]. In 2018, 52 

there were 570,000 cases of cervical cancer and around 311,000 deaths from cervical cancer [5]. 53 

Moreover, according to the World Health Organization (WHO), by 2030 it is expected that the 54 

number of new cervical cancer cases will reach 700,000. At the same time, the absolute number 55 

of deaths from cervical cancer will reach 400,000 [1]. Therefore, based on such a significant 56 

annual increase in number of cases and deaths, cervical cancer represents a major global public 57 

health challenge. 58 

In 2020, WHO launched a global program to eliminate cervical cancer that was 59 

announced earlier, in 2018 [6]. The major steps highlighted in WHO’s Global Strategy to 60 

Accelerate the Elimination of Cervical Cancer were vaccination, screening, and treatment [7]. In 61 

order to reduce cases of cervical cancer, WHO has assigned all countries in the world to meet the 62 

requirements.  First, 90% of young females should be vaccinated against HPV before the age of 63 

15 [6]. Secondly, 70% of women should be screened for cervical cancer using high-performance 64 

test by the age of 35, and repeatedly by the age of 45 [1]. According to the third requirement of 65 

the strategy, 90% of women who are diagnosed with cervical neoplastic lesions should receive 66 

appropriate treatment [6]. 67 
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Kazakhstan is a Central Asian country with a land area of more than 2,724 thousand km² 68 

and is the ninth largest country in the world.  The population of the country is estimated at almost 69 

19 million. After obtaining independence from the Soviet Union, Kazakhstan has undergone a 70 

drastic transformation in the healthcare system [8]. In Kazakhstan, as of today, there are no 71 

published studies on the prevalence of HPV at the country level. However, some data on the HPV 72 

prevalence is available from regional and pilot studies [9,10]. However, the results of these 73 

studies cannot be generalized for the whole country as it has a large territory with diverse 74 

population. 75 

There is also a lack of local research to determine the statistics of cervical cancer. 76 

According to the HPV Information Centre report, cervical cancer ranks as the second leading 77 

cause of cancer among women and cancer-related death in Kazakhstan. Cervical cancer remains 78 

as the second leading cause of female cancer and cancer-related deaths in Kazakhstani women 79 

with over 1,700 new cervical cancer cases diagnosed annually [11,12]. In comparison with global 80 

estimates, cervical cancer statistics remain high in Kazakhstan.  81 

Cervical cytology remains the main screening method for cervical cancer in Kazakhstan. 82 

From 2017 until current days, the screening approach is the same using the Pap test, but the 83 

screening age group was expanded to include all women between the age of 30-70 years [13]. 84 

Although plans for 2019-2020 included HPV genotyping as a part of the cervical cancer 85 

screening program [13], HPV testing is only available on a commercial basis. Despite the free 86 

nature of the cervical cancer screening program in Kazakhstan, screening coverage remains low. 87 

Between 2008 and 2016, 4,460,320 women from the whole country had undergone screening for 88 

cervical cancer[14]. During these nine years, there was a 32% decrease in the number of women 89 

who underwent screening[14]. 90 
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HPV vaccines (Gardasil and Cervarix) were introduced as a pilot program in four regions 91 

of Kazakhstan in 2013. However, the absence of an HPV vaccination communication plan, the 92 

media’s negative coverage of these cases, combined with insufficient training of health care 93 

workers, had a negative impact on the public’s willingness to receive the vaccine.  The 94 

vaccination coverage was suspended in 2015 while there are more than 6 million women still at 95 

risk of cervical cancer in the country [11,15].  96 

The success and benefit of control and prevention of cervical cancer largely depend on the 97 

level of awareness and knowledge about different aspects of the disease and the vaccine. Such 98 

low coverage of free cancer screening program and the lack of free HPV testing could be related 99 

to the lack of knowledge in the general population regarding HPV and cervical cancer. It is 100 

important to mention that WHO’s Global Strategy to Accelerate the Elimination of Cervical 101 

Cancer not only addresses the importance of cervical cancer screening but also the importance of 102 

HPV vaccination as a prevention strategy for this disease. Moreover, with the plan for the HPV 103 

vaccine introduction on the national level in Kazakhstan [13], the education and awareness 104 

among the general population becomes even more significant for the success of the program. 105 

Knowledge and understanding of behavioral perception towards HPV vaccination are crucial for 106 

the development of an effective health policy that will support HPV vaccination among the 107 

population [16]. 108 

This study aims to assess the awareness of HPV, the knowledge of HPV as a cause of 109 

cervical cancer, and the awareness of HPV vaccination among Kazakhstani women visiting 110 

gynecological clinics in five different parts of the country. Moreover, the purpose of this study is 111 

to identify the factors, such as social and demographic characteristics, and gynecological health 112 

characteristics of the participants, associated with the awareness of HPV and HPV vaccine, and 113 

knowledge of HPV as a major cause of cervical cancer. 114 
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Materials and Methods 115 

Study participants and sample collection 116 

A prospective cross-sectional study among women from five cities of central (Nur-Sultan, 117 

the capital city), southern (Almaty), western (Aktobe), northern (Pavlodar), and eastern 118 

(Oskemen) parts of Kazakhstan was conducted from May 25, 2019, until December 2020. 119 

Women aged between 18 and 70 attending gynecological clinics were recruited to the study by 120 

convenience sampling method. 121 

Study instrument 122 

There were two types of questionnaires utilized to collect data on patients medical 123 

gynecological history and awareness and knowledge of HPV, and awareness of HPV vaccination. 124 

The first questionnaire was filled out by doctors and consisted of 30 items and included the 125 

following patient information: socio-demographic characteristics, lifestyle characteristics, and the 126 

history of gynecological diseases.  127 

The second questionnaire that was filled out by the participants was adapted from 128 

previous studies [17,18]. The patient questionnaire consisted of 25 items and included the 129 

following information about the patients: socio-demographic characteristics, awareness of 130 

cervical cancer and the associated risk factors, awareness of screening for cervical cancer, 131 

whether the patient had gone through screening for cervical cancer, awareness of HPV, 132 

awareness of risks of HPV, and awareness of HPV vaccine. Only those who were aware of HPV 133 

continued to answer the questions about knowledge of HPV and awareness of HPV vaccine. The 134 

survey was conducted in Kazakh and Russian languages depending on the preferences of the 135 

participants. 136 

Sticky Note
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Sample collection and genotyping 137 

All the study participants had Papanicolaou (Pap smear) testing done. The cervical swabs 138 

were used as a source for HPV genotyping using AmpliSens kit that identifies 14 high-risk HPV 139 

types : 16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 66, 68. The swab samples were collected into 140 

1.5 mL Eppendorf tubes by gynecologists using cytobrush and were transported and stored in a 141 

frozen state (-20oC) until needed for DNA extraction procedure. DNA was extracted using the 142 

Wizard® Genomic DNA Purification Kit according to the manufacturer’s protocol. Real-time 143 

PCR analysis was performed using the CFX 96 Real-Time PCR detection system from the Bio-144 

Rad Laboratories. Each PCR run had positive, negative and internal controls, as per the 145 

manufacturer’s instructions. Genotyping results were divided into two outcomes: positive - 146 

having any of the 14 high-risk HPV types and negative – does not have any of these HPV types. 147 

Study variables 148 

Independent variables were socio-economic and demographic characteristics (age, 149 

ethnicity (Kazakh, Russian and other ethnicities); city of residence) of the participants. Also, 150 

information on marital status (not single - married, in committed relationship; single - single, 151 

widowed, divorced), and family (number of children, history of delivery, history of abortion) 152 

characteristics of participants were collected. Gynecological health (age at the start of sex life, 153 

menarche, result of cervical cytology test by Pap smear, result of HPV genotyping test) were 154 

collected. 155 

Outcome variables for this study were the following: awareness of HPV (“Have you ever 156 

heard about HPV vaccine?” Yes/No); knowledge of HPV as a major cause of cervical cancer 157 

(“HPV infection is the major cause of cervical cancer.” True/False); awareness of HPV vaccine 158 

(“There is a vaccine against HPV infection.” True/False). 159 
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Ethical considerations 160 

The ethical approval to conduct this study was given by the Institutional Research Ethics 161 

Committee of Nazarbayev University (NU-IREC) on April 23, 2019 (IREC decision number: 162 

146/4042019). Study participants were informed about the risks, benefits, goals, and methods of 163 

the study. After receiving verbal consent, study participants responded to the survey questions. 164 

Particularly for this research we used verbal consent as way to receive informed consent 165 

from a participant. As anonymity of the study participants was our primary concern, verbal 166 

consent was deemed as most appropriate. Moreover, no personal information related to any of the 167 

patients was made available to the Investigators at any time before, during or after the study. All 168 

the information about the study and participants rights was stated both orally and on the 169 

information letter provided to the participants. 170 

 It is important to mention the cultural context. Verbal consent was prioritized as 171 

Kazakhstan is a post-Soviet country where people still are not comfortable with signing 172 

documents that are similar to a contract. Moreover, general population tends to have low trust 173 

towards interviews and researchers.  Such low trust to the confidentiality of research is mostly 174 

common among elder generation, and our study recruited participants until the age of 70.   175 

Verbal consent used for this study included all the necessary components for the informed 176 

consent. First of all the doctor explained the title, research itself and the major goals of the 177 

research. Secondly the informed consent included detailed information on how long the 178 

participation will take time and what kind of questions are included. Thirdly the verbal consent 179 

included the information on patient confidentiality, patient risks and rewards. Lastly the informed 180 

consent included the contacts of the Principal Investigator of the research; in case patients had 181 

any questions. 182 
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Data analysis 183 

Statistical analysis was performed using STATA 16 [19]. Data analysis included 184 

descriptive statistics consisting of mean values, standard deviations, and frequencies, where 185 

applicable. Relationships between categorical variables were analyzed using Chi-square test with 186 

significance value of <0.005.  Crude odds' ratio (COR) and adjusted odds ratio (AOR) with 95% 187 

corresponding confidence intervals were calculated in in univariate and multivariable logistic 188 

regression models. A significance value <0.05 was used as an indication of association between 189 

variables. 190 

Results 191 

Participant characteristics 192 

The total number of participants recruited for the study was 2,281. The descriptive 193 

characteristics of the study participants are shown in Table 1. Study participants were diverse in 194 

terms of age, ethnicity, educational level, city, family, age of the first menarche, age during the 195 

first intercourse, number of living children, and number of deliveries, number of abortions, Pap 196 

test result, and HPV status. Study participants had a mean age of 36.33±10.09 with a range of 18-197 

70 years old. The majority of the participants were aged between 26 and 35 (39.45%). More than 198 

three quarters (75.35%) of women belonged to Kazakh ethnicity. Almost half of women 199 

(47.71%) had undergraduate and/or graduate university degrees. Approximately, an equal number 200 

of participants were recruited from five cities, with Nur-Sultan having the least number of 201 

participants (15.49%). The majority of the participants were married or in a relationship 202 

(81.35%). The mean age of menarche of the participants was 13.60±1.41, most (60.95%) had 203 

menarche between 13 and 15. The mean age of the first intercourse was 20.47±2.97, and the 204 

Sticky Note
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majority had sex after age of 18 years (90.28%). More than three quarters of women have had 205 

one or more children and deliveries. More than half (51.26%) of the respondents had one or more 206 

abortions in their life. The majority of women (92.45%) had normal Pap test results. More than 207 

half of the participants had negative results of the HPV genotyping test.  208 

Table 1. Demographic and clinical characteristics of women visiting gynecological clinics, 209 

(N=2281) 210 

 211 

Variables Total N=2281,  

% 

Age,  

mean 36.33±10.09 

18-25  13.63 

26-35  39.45 

36-45  27.92 

46+  19.00 

Ethnicity  

Kazakh 75.37 

Russian 18.47 

Other 6.16 

Education 

Unfinished/finished school 75.37 

College 18.47 

University 6.16 

City 

Nur-Sultan  15.49 

Almaty 21.78 

Aktobe 21.56 

Oskemen 20.33 

Pavlodar 20.85 

Family 

Single 18.65 

Not single 81.35 

Age of menarche 

<13  15.3 

13-15 60.95 

>15  23.75 

Age of first intercourse,  

mean  20.47±2.97 

< 18  9.72 

=>18 90.28 

Number of alive children 

Sticky Note
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0 20.06 

≥1  79.94 

Number of deliveries 

0 19.36 

≥1  80.64 

Number of abortions 

0 48.24 

≥1  51.76 

Pap test status 

Normal 92.45 

Abnormal 7.55 

HPV status 

Negative 61.42 

Positive 38.58 

 212 

HPV awareness 213 

Almost half of the respondents (53.43%) were informed about HPV as you can see in 214 

Table 2. Bivariate analysis using the chi-square test showed that HPV awareness was statistically 215 

significantly associated with age, ethnicity, education level, city, family groups, menarche 216 

groups, and number of deliveries, Pap test results, and HPV status.  217 

Table 2. Awareness of HPV among women visiting gynecological clinics, (N=2281) 218 

 219 

Variables Aware of 

HPV 

N = 1215; 

53.43% 

%, p value 

OR  (95% 

CI) 

N=2273 

 

AOR (95% CI)* 

N=2273 

AOR 

subgroup 

(95% CI)** 

N=729 

Age, mean 36.33±10.09 

 No 

deliveries 

One or 

more 

deliveries 

 

18-25  51.61 1 1 1 1 

26-35  50.84 0.96 (0.75-

1.26) 

1.19  

(0.77-1.85) 

0.96  

(0.67-1.37) 

1.01 (0.60-

1.71) 

36-45  58.11 1.30 (0.98-

1.71) 

0.73  

(0.39-1.34) 

1.55  

(1.07-2.23) 

1.37 (0.78-

2.42) 

46+  53.24 1.07 (0.79-

1.43) 

1.44  

(0.62-3.33) 

1.28  

(0.87-1.87) 

1.03 (0.55-

1.92) 

 p-value =    
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0.038 

Ethnicity 

Kazakh 49.07 1 1 1 

Russian 65.95 2.01 (1.61-

2.51) 

1.98 (1.57-2.49) 2.11 (1.45-

3.08) 

Other 69.29 2.34 (1.61-

3.39) 

2.24 (1.54-3.27) 2.07 (1.11-

3.87) 

 p-value = 

0.000 

   

Education 

Unfinished/finis

hed school 

45.64 1 1 1 

College 49.49 1.17 (0.91-

1.49) 

1.24 (0.97-1.60) 0.90(0.56-

1.45) 

University 59.17 1.73 (1.37-

2.17) 

1.81 (1.43-2.30) 1.28 (0.83-

1.97) 

 p-value= 

0.000 

   

Age of menarche, mean 13.60±1.41 

<13  61.78 1 1 1 

13-15  54.69 0.75 (0.59-

0.95) 

0.82 (0.64-1.04) 0.91 (0.57-

1.47) 

>15  44.81 0.50 (0.38-

0.66) 

0.55 (0.42-0.74) 0.73 (0.42-

1.26) 

 p-value= 

0.000 

   

Number of deliveries 

0 58.18 1 1 1 

≥1  52.26 0.78 (0.64-

1.68) 

0.78 (0.49-1.24) 0.82 (0.54-

1.25) 

 p-value = 

0.025 

   

Pap test status 

Normal 56.43 1  1 

Abnormal 39.57 0.51 (0.36-

0.72) 

 0.47 (0.26-

0.88) 

 p-value= 

0.000 

   

HPV status 

Negative 42.92 1  1 

Positive 55.29 1.64 (1.23-

2.21) 

 1.63 (1.19-

2.24) 

 p-value = 

0.001 

   

*Adjusted for age, ethnicity, education, age of menarche, number of deliveries 220 
**Adjusted for age, ethnicity, education, age of menarche, number of deliveries, Pap test status, HPV status 221 
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In the multivariable logistic model, the following factors were positively associated with 222 

HPV awareness: age group of 46+ (AOR=1.44.; CI:0.62-3.33, referent=age group of 18-25), 223 

Other ethnic group (AOR=2.24; CI:1.54-3.27,), university degree (AOR=1.81; CI:1.43-2.30,), 224 

having family or being in a relationship (AOR=1.01; CI:0.68-1.51). Factors negatively associated 225 

with HPV awareness were the following: age group of 36-45 (AOR=0.73.; CI: 0.39-1.34, 226 

referent=age group of 18-25), menarche after 15 (AOR=0.55; CI: 0.42-0.74,) and having one or 227 

more deliveries (AOR=0.78; CI: 0.49-1.24, referent=having no delivery), (Table 2). 228 

Women aged between 36-45 who had one or more deliveries were 1.55-times less likely 229 

to be aware of HPV in comparison with women aged 18-25 who had one or more deliveries 230 

(Table 2). The subgroup analysis among women who had Pap test and HPV test showed different 231 

results in the awareness about HPV (Table 2). The following factors were positively associated 232 

with HPV awareness: age group of 36-45 (AOR=1.37.; CI:0.78-2.42, referent=age group of 18-233 

25), Russian ethnic group (AOR=2.11; CI:1.45-3.08, referent=Kazakh ethnic group), university 234 

degree (AOR=1.28; CI:0.83-1.97, referent= unfinished/finished school), having positive results 235 

of HPV test (AOR=1.63; CI:1.19-2.24, referent=negative results of HPV test). Factors negatively 236 

associated with HPV awareness were the following: college degree (AOR=0.90; CI:0.56-1.45, 237 

referent=unfinished/finished school), menarche after 15 (AOR=0.73; CI:0.42-1.26, 238 

referent=menarche before 13),  having one or more deliveries (AOR=0.82; CI:0.54-1.25, 239 

referent=having no children), and having abnormal the Pap test result (AOR=0.47; CI:0.26-240 

0.88,). 241 

The sources from which the study participants heard about HPV are shown in Fig 1.   242 

Majority (33.10%) of women heard about HPV from their gynecologist. The second most 243 

common source was the Internet (16.80%). The third and fourth most common sources of HPV 244 

information were general practitioner (7.40%) and television (6.90%). The rest of the sources 245 
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(5%) included other health professionals, friends and peers, family members, educational 246 

settings, magazines/books, and nurse practitioners. 247 

Fig 1. Sources of information on HPV 248 

HPV knowledge 249 

Among those who were aware about HPV vaccine (N=1,215), less than half of the 250 

respondents (46.36%) knew that HPV is the major cause of cervical cancer (Table 3). Bivariate 251 

analysis using the chi-square test showed that there is statistically significant difference in the 252 

knowledge of HPV as a major cause of cervical cancer among ethnicity groups, education levels, 253 

and cities. In the multivariable logistic model, the following factors were positively associated 254 

with knowledge of HPV as the major cause of cervical cancer: age group of 26-35 (AOR=1.27.; 255 

CI:0.80-1.85, referent=age group of 18-25), other ethnic group (AOR=1.11; CI:0.71-1.73, 256 

referent=Kazakh ethnic group), university degree (AOR=1.77; CI:1.24-2.52, referent= unfinished 257 

/finished school) and having one or more deliveries (AOR=1.14; CI:0.83-1.56, referent=having 258 

no delivery).  A factor negatively associated with the knowledge of HPV as the major cause of 259 

cervical cancer was the Russian ethnic group (AOR=0.73; CI:0.55-0.99). 260 

Table 3. Knowledge of HPV as the major cause of cervical cancer vaccination among 261 

women visiting gynecological clinics, (N=1126) 262 

 263 

Variables  HPV is the major cause of cervical cancer 

N = 527; 46.36% 

%, p value 

OR (95% CI) 

N=1126 

AOR (95% CI)* 

N=1125 

Age 

18-25  40.82 1 1 

26-35  48.47 1.36 (0.93-1.99) 1.27 (0.85-1.88) 

36-45  46.51 1.26 (0.85-1.86) 1.21 (0.80-1.85) 

46+  45.71 1.22 (0.80-1.87) 1.23 (0.78-1.94) 

 p-value = 0.444   

Ethnicity 

Kazakh 48.04 1 1 

Russian 39.52 0.71 (0.53-0.94) 0.73 (0.55-0.99) 
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Other 50.56 1.11 (0.71-1.72) 1.11 (0.71-1.73) 

 p-value = 0.045   

Education 

Unfinished/finished 

school 

35.43 1 1 

College 45.13 1.50 (1.03-2.18) 1.42 (0.98-2.08) 

University 50.34 1.84 (1.30-2.62) 1.77 (1.24-2.52) 

 p-value =0.002   

Number of deliveries 

0 43.70 1 1 

≥1 47.13 1.15 (0.86-1.53) 1.14 (0.83-1.56) 

 p-value = 0.346   
*Adjusted for age, ethnicity, education, number of deliveries 264 

 265 

HPV vaccination 266 

Among the study participants who were aware about HPV (N=1215), half of the 267 

respondents (51.53%) were also aware of HPV vaccine (Table 4). Bivariate analysis using chi-268 

square test showed that there is statistically significant difference in HPV vaccine awareness 269 

within age groups, city groups, family groups, and menarche groups. In the multivariable logistic 270 

model, the following three factors were positively associated with HPV vaccine awareness: age 271 

group of 46 and older (AOR=1.91.; 95% CI:11.25-2.91, referent=age group of 18-25), Russian 272 

ethnic group (AOR=1.37; CI:0.99-1.83,), university degree (AOR=1..45; CI:1.03-2.04,), and 273 

having family or being in the relationship (AOR=1.41; CI:1.05-1.86,). A factor negatively 274 

associated with HPV vaccine awareness was menarche after 15 (AOR=0.50; CI:0.38-0.82, 275 

referent=menarche before 13). 276 

 277 

 278 

 279 

 280 

 281 
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Table 4. Awareness of HPV vaccination among women visiting gynecological clinics, 282 

(N=1207) 283 

Variables Aware of vaccine 

N = 633; 51.53% 

%, p value 

OR  (95% CI),  

N = 1207 

AOR (95% CI)*,  

N = 207 

AOR 

subgroup 

(95% CI)** 

N=1010 

Age, mean 36.33±10.09 

18-25  42.50 1 1 1 

26-35  48.67 1.28 (0.89-1.85) 1.17 (0.81-1.71) 1.10 (0.73-

1.67) 

36-45  55.16 1.66 (1.14-2.42) 1.59 (1.09-2.35) 1.47 (0.97-

2.25) 

46+  57.64 1.84 (1.22-2.77) 1.91 (1.25-2.91) 1.79 (1.12-

2.86) 

 p-value = 0.007    

Ethnicity 

Kazakh 49.28 1 1 1 

Russian 57.09 1.37 (1.04-1.80) 1.37 (1.03-1.81) 1.35 (0.99-

1.83) 

Other 55.21 1.27 (0.83-1.94) 1.28 (0.83-1.98) 1.22 (0.77-

1.94) 

 p-value = 0.060    

Education 

Unfinished/f

inished 

school 

47.51 1 1 1 

College 48.20 1.03 (0.72-1.46) 1.06 (0.74-1.53) 1.20 (0.81-

1.80) 

University 54.70 1.33 (0.96-1.86) 1.45 (1.03-2.04) 1.44 (0.99-

2.10) 

 p-value = 0.065    

Family 

Single 44.80 1 1 1 

Not single 53.29 1.41 (1.06-1.86) 1.41 (1.05-1.88) 1.31 (0.96-

1.78) 

 p-value = 0.017    

Age of menarche, mean 13.60±1.41 

<13   56.81 1 1 1 

13-15   52.72 0.85 (0.63-1.15) 0.86 (0.63-1.18) 0.87 (0.63-

1.22) 

>15  43.10 0.58 (0.40-0.84) 0.50 (0.38-0.82) 0.52 (0.34-

0.79) 

 p-value = 0.008    
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*Adjusted for age, ethnicity, education, family, age of menarche 284 

**Adjusted for age, ethnicity, education, family, age of menarche, Pap test status 285 

 286 

In the multivariable logistic model of a subgroup (N=1010), the following three factors 287 

were positively associated with HPV vaccine awareness: age group of 46 and older (AOR=1.79.; 288 

CI:1.12-2.86, referent=age group of 18-25), Russian ethnic group (AOR=1.35; CI:0.99-1.83, 289 

referent=Kazakh ethnic group), university degree (AOR=1.44; CI:0.99-2.10, 290 

referent=unfinished/finished school), and having family or being in a relationship (AOR=1.31; 291 

CI:0.96-1.78, referent=being single). Factor negatively associated with HPV vaccine awareness 292 

was menarche after 15 (AOR=0.50; CI:0.38-0.82, referent=menarche before 13), and the 293 

following three factors were positively associated with HPV vaccine awareness: age group of 46 294 

and older (AOR=1.91.; CI:11.25-2.91, referent=age group of 18-25), Russian ethnic group 295 

(AOR=1.37; CI:0.99-1.83,), university degree (AOR=1.45; CI:1.03-2.04,), and having family or 296 

being in a relationship (AOR=1.41; CI:1.05-1.86). Two factors negatively associated with HPV 297 

vaccine awareness were menarche after 15 (AOR=0.52; CI:0.34-0.79, referent= menarche before 298 

13) and having abnormal Pap test result (AOR=0.56; CI:0.32-0.99, referent=having normal result 299 

from the Pap test).  300 

Discussion 301 

This is the first study in Kazakhstan was aimed to assess the knowledge and awareness of 302 

HPV as a cause of cervical cancer, and the awareness of HPV vaccination among 18-70-year-old 303 

women visiting gynecological clinics in five different regions of Kazakhstan. Also, this study 304 

aimed to identify the factors associated with the awareness of HPV and HPV vaccine, and 305 

Pap test status 

Normal 52.36 1  1 

Abnormal 40.00 0.61 (0.35-1.06)  0.56 (0.32-

0.99) 

 p-value = 0.075    
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knowledge of HPV as a major cause of cervical cancer. Cervical cancer causes over 300 000 306 

deaths per year worldwide and is the second leading cause of death from cancer among women in 307 

Kazakhstan. It is important to implement prevention strategies to reduce spread of the disease. 308 

The major cause of cervical cancer is HPV infection. It has been demonstrated that the HPV 309 

vaccine prevents cervical cancer. Therefore, information about not only HPV, but also HPV 310 

vaccination are important topics to study as it can help in the prevention of cervical cancer.  311 

In this prospective cross-sectional study more than half of the participants (N=2281, 312 

53.43%) were aware about HPV infection. The observed level of HPV awareness is similar to the 313 

results of a study conducted in Serbia, where cervical cancer is one of the most frequent type of 314 

cancers. The results of the study conducted among women visiting Serbian cervical cancer 315 

counseling center showed 60.5% of HPV awareness [20]. The results of HPV awareness from 316 

this study are also similar to the results from the studies conducted in other high middle-income 317 

countries. The study in Brazil showed that there is 40% of awareness of HPV, and the study 318 

conducted in China showed a 51.1% prevalence of HPV awareness [21,22].  319 

In our study, the major sources of information about HPV vaccine were gynecologists and 320 

general practitioners, the Internet and TV. Results from other studies on HPV awareness confirm 321 

that medical workers and media are the main source of awareness about HPV and cervical cancer 322 

[21,22]. Such relatively high prevalence of HPV awareness can be attributed to the fact that 323 

healthcare in Kazakhstan is free, and therefore there are fewer barriers for women to visit medical 324 

facilities. 325 

Our investigation revealed that only 46.36% of women were aware that HPV is the major 326 

cause of cervical cancer among those who were aware of HPV.  Results of our study are similar 327 

to the study conducted in China where knowledge of HPV as a cause of cervical cancer is 39.6% 328 

[22]. It is important to note that awareness about HPV was relatively higher than the knowledge 329 
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of HPV. Therefore, high level of awareness of HPV does not necessarily lead to a high level of 330 

knowledge of HPV. It is also important to note that among total number of participants the 331 

knowledge of HPV is much lower, around 23.1% (527 out of 2,281 women). Among those who 332 

had heard about HPV infection, half of the respondents (51.53%) of this study were aware about 333 

HPV vaccine. Among all recruited women, awareness about HPV vaccine is only about 27.75% 334 

(633 out of 2,281 women). Such relatively low level of vaccine awareness is a common trend in 335 

other countries as well. In Serbia there was only a 23% of HPV vaccine awareness, in China only 336 

15.6% of women were aware of HPV vaccine [20,22]. 337 

One of the most important findings of this study is that having a university degree is 338 

positively associated with HPV awareness, knowledge of HPV as the major cause of cervical 339 

cancer, and awareness of the HPV vaccine. This finding is similar to the results of the study 340 

conducted in the US, which found that adults with college degrees are more likely to be aware 341 

and knowledgeable about HPV and HPV vaccination [23]. People that had a university degree in 342 

this study were women that had a bachelor's degree, Master’s degree, or Ph.D. degree. Therefore, 343 

this group included women who had dedicated more time of their lives for education in 344 

comparison with those who completed just school or college. 345 

Older age was also a positive factor for all outcome variables in this study. Women who 346 

were aged 46 or older were more likely to be aware of HPV and HPV vaccine. However, women 347 

in the age group of 26-35 were more likely to be more knowledgeable about HPV as the major 348 

cause of cervical cancer. Both of these age groups include the age that is included in the 349 

compulsory cervical screening, between 30 and 70 [13]. Therefore, as these women tend to visit 350 

the gynecologists at least once in four years for cervical screening, they are more likely to have 351 

access to information about HPV and HPV vaccine. 352 
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This study also found ethnicity as a positive factor for all three outcome variables. 353 

Women from ethnic groups other than Kazakh or Russian were more likely to be aware of HPV 354 

and know that HPV causes cervical cancer. Women from the Russian ethnic group were more 355 

likely to be aware of the HPV vaccine. Findings regarding ethnic groups demonstrate that Kazakh 356 

women are less aware of HPV and HPV vaccination. This might be explained by the fact that the 357 

majority of the sources of information about HPV and HPV vaccination are communicated in the 358 

Russian language. Therefore, women who can only speak Kazakh have limited access to this 359 

information.  360 

Having one or more deliveries was found to be a positive factor for HPV knowledge. This 361 

can be explained by the fact that women having the deliveries were more likely to visit the 362 

hospital and while there, they will get information about HPV infection. In the case of HPV 363 

awareness, having one or more deliveries was found to be a negative factor. However, an 364 

interaction was found between age and delivery in the model of HPV awareness. Women in the 365 

age group of 36-45 who had one or more deliveries were more likely to be aware of HPV in 366 

comparison with women aged 18-25 who also had one or more deliveries. Therefore, women 367 

who were older and had one or more deliveries were more likely to be aware of HPV in 368 

comparison with younger women.  369 

Regarding awareness of the HPV vaccine, having a family or being in a committed 370 

relationship was found to be a positive factor.  Women who were not single were more likely to 371 

be aware of the HPV vaccine. This can be attributed to the fact that women who were married or 372 

in a relationship were more likely to have a child and therefore visit the hospital where they could 373 

get the information about HPV vaccination.  374 

Having menarche after 15 years of age was found to be a negative factor for all three 375 

outcome variables. Studies showed that girls having menarche in earlier ages before 12 tend to be 376 
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interested in sexual life at earlier ages [24]. Therefore, women who had menarche after 15 were 377 

less likely to have sexual relations at an earlier age; as a result, they were less aware of sexually 378 

transmitted infections such as HPV.  379 

Subgroup analysis of women that had HPV and Pap smear tests showed that HPV test 380 

with a positive result is a positive factor for HPV awareness and Pap smear with an abnormal 381 

result is a negative factor for HPV awareness. Pap smear test with an abnormal result was also a 382 

negative factor for the awareness of HPV vaccination. Pap smear test is not a direct test to detect 383 

HPV, but rather is a test to check the smear for abnormal cytology o cervical cells; therefore, 384 

women who had Pap smear testing were not necessarily aware of HPV and HPV vaccination. 385 

However, undergoing an HPV test means that women will at least hear about the HPV word itself 386 

thus may be curious to learn more about the virus and why this test was conducted.   387 

This is the first study to evaluate the level of knowledge and awareness of women in 388 

Kazakhstan on the topics of HPV and HPV vaccination, which covers all the country’s regions. 389 

The study demonstrates a lack of knowledge among the public where half of the women were 390 

aware of HPV infection, only a quarter knew of the link between HPV and cervical cancer, and 391 

only a quarter of interviewed women were aware of the vaccine against HPV. 392 

Strength and limitations 393 

Due to the design of our study being an observational cross-sectional study, no causality 394 

can be established between the chosen factors and level of knowledge and awareness of HPV and 395 

HPV vaccination. Moreover, the convenient sampling method used in this study introduced 396 

selection bias. We did not have socio-demographic characteristics of women who did not 397 

participate in our study but also attended gynecological clinics, so we cannot determine whether 398 

there is a significant difference between respondents and non-respondents.   Considering the self-399 
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reporting nature of the participants’ answers, this could also result in recall bias, underreporting 400 

or exaggeration of the responses.  401 

Although our study had more than two thousand participants from the north, south, east, 402 

west, and center of the country, the results of our study might not be applicable to all women in 403 

Kazakhstan. Sampling through convenience in gynecological offices could exclude certain 404 

demographic groups. Moreover, despite a big movement of people from rural parts of the country 405 

to the cities, rural areas of the country can differ significantly from the cities where the study took 406 

place. Therefore, a sizable portion of the female population is not represented in the study. 407 

Clinical implication  408 

To decrease the rate of cervical cancer in Kazakhstan all existing technologies such as 409 

HPV infection testing, effective cervical cancer screening, colposcopy examination, and 410 

vaccination should be employed. However, the success of the governmental programs for 411 

cervical cancer prevention will depend on the population's knowledge and awareness of the 412 

problem and the ways of prophylactics. In this view, population-based information programs to 413 

enhance the knowledge and awareness, thus increasing understanding of the risks related to HPV 414 

infection and its association with cervical cancer could enhance the public's acceptance of the 415 

screening program. The screening program should be more carefully implemented and reinforced 416 

to reach a demand level of 70% [1]. 417 

HPV vaccination should be initiated again after careful education of the population and 418 

proper introduction. Before introducing HPV vaccine into the national immunization schedule 419 

and to increase possible vaccination uptake, it is crucial to conduct research to better understand 420 

the population’s knowledge, awareness, and understanding barriers to vaccination, attitudes, 421 

practices, and beliefs about immunization specifically regarding the HPV vaccine. The task 422 
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appears even more complex due to the challenges faced during the previous HPV vaccination 423 

effort in Kazakhstan, along with the current public hesitancy towards vaccines in general. The 424 

overall goal is to work toward informing the population in terms of best practices that should be 425 

adopted with regards to screening and vaccination prevention programs.  This would result in a 426 

significant reduction in the incidence and prevalence of cervical cancer in Kazakhstan and will 427 

help the country to achieve the goals set by the WHO. 428 

Conclusions 429 

This cross-sectional study suggests that among 2,281 women visiting gynecological clinics in 430 

Kazakhstan the awareness of HPV is relatively high (53%). Although among women who aware 431 

of HPV the knowledge that HPV causes cervical cancer and HPV vaccination is around 50% 432 

each, there is relatively low (around 25% each) prevalence among total number of participants of 433 

the study. Outcome variables are associated with age, ethnicity, education, family and 434 

gynecological characteristics such as menarche, delivery, HPV test, and Pap smear test. As the 435 

success of the governmental programs for cervical cancer prevention depends on the population's 436 

knowledge and awareness of HPV and cervical cancer, there is an urgent need for educational 437 

intervention; both formal and informal. Population-based information programs need to enhance 438 

the knowledge and awareness, which would increase understanding of the risks related to HPV 439 

infection and its association with cervical cancer. Overall, this could enhance the public's 440 

acceptance of the HPV screening program for cervical cancer prevention. 441 
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